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Abstract 

The severe consequences of military activities on marine biodiversity and 
conservation have come to limelight as a result of the Ukraine-Russian 
conflicts in the Black Sea region. The battle has had both immediate and 
collateral environmental effects on the Black Sea, a hotspot for numerous 
and uncommon aquatic species. Oil spills, the discharge of toxic 
substances, and habitat deterioration are only a few of the direct effects 
that have harmed marine environments and destroyed crucial breeding 
sites. The fragile balance of the marine life in the area is further 
threatened by indirect effects caused by fishing practices, increased 
marine traffic, and advances in coastal infrastructure brought on by 
conflicts. This ongoing conflict has infringed upon international 
agreements, including the Basel, Stockholm, and London Conventions, 
through military activities in the Black Sea, resulting in the violation of 
regulations governing hazardous waste movement and posing a threat to 
the biodiversity of the region. This review discusses the breaches and 
analyzes the harms caused in the marine ecosystem and resources and 
proposes suggestions as to combine military tactics with conservation and 
restoration activities. 


Keywords 
Marine resources; Black Sea region; Marine environment; Military 
operations; Sustainable methods 


Introduction 


The Ukraine-Russia conflict has had far-reaching environmental 
consequences, particularly for the Black Sea region's marine 
ecosystems. A wide range of land and sea-based military activities 
are endangering Ukraine's marine ecosystems, while the fighting 
has directly impacted fragile and environmentally vulnerable 
coastal habitats (CEOBS, 2023). This protracted conflict has 
entailed a variety of military activities that have resulted in 
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substantial ecological disruptions, threatening the fragile balance of the marine 
ecosystem. The situation in the Black Sea Region is exceedingly complicated due to 
Ukraine's severe crisis, the ongoing fires in Donbass, Russia's role in the "frozen 
conflicts," and the region's increasing militarization. Russia has frequently utilized 
armed forces outside its boundaries to exert foreign policy pressure (Bekiarova, 2017). 


When discussing the environmental effects of the war, most of the people focus on 
terrestrial repercussions. On the contrary, war has no less influence on the sea, and the 
marine biodiversity is more sensitive to military impacts than land-based ecosystems, 
owing to the interconnectedness of water bodies (Kolodezhna and Vasyliuk, 2022). In 
the ongoing conflict between Russia and Ukraine, the Russian military's launch of 
cruise missiles through the Black Sea directed to Lviv in Ukraine has had a 
devastating environmental impact, leading to ecological disasters on the surrounding 
areas since constant missile testing in the sea impedes marine wildlife (Olajide, 2022). 
Active marine hostilities and Russian warships currently stationed in the Black Sea's 
northwestern region not only block Ukraine's seaports, putting the world at risk of 
global famine, but also create man-made disasters that severely affect the Black and 
Azov Seas' coastal and marine ecosystems (UWEC Work Group, 2023). The Azov- 
Black Sea coast of southern Ukraine is a kaleidoscope of distinct coastal and marine 
environments, including estuaries, lagoons, islands, salt marshes, and sea grass 
meadows, and is home to hundreds of uncommon species. 


In the Black Sea region, the battle also alters migratory patterns and species 
composition. Military activity such as under-sea explosions, naval operations, and 
barrier construction can drastically affect marine species’ migration paths and 
behaviour. For their feeding, reproducing, and survival, the fish, marine animals, and 
sea turtles rely on specialised ecosystems and migration patterns. Any interruption to 
these patterns can have a negative impact on their populations, potentially resulting in 
decreased biodiversity and uneven ecological dynamics. Hostilities have an impact on 
underwater marine environments as well. Sunken ships and missiles, anchor usage, 
and ammunition blasts can all harm underwater habitats. Chemical and acoustic 
pollution, physical damage to habitats, and a reduction in conservation activities are 
the principal effects of the armed conflict on coastal and marine ecosystems (CEOBS, 
2023). The article seeks to provide a complete account of the conflict's ecological 
repercussions and legal difficulties, as well as it investigates international laws and 
treaties pertaining to marine conservation, as well as their applicability in conflict 
zones. The article goes on to examine how military activities during the conflict have 
broken or challenged existing international environmental laws. 


This article is based on a review that used a narrative review approach, which is a 
traditional method for qualitatively analyzing the existing material. This method 
entailed selecting relevant research literature while accepting its limitations. The 
information in the narrative review was arranged in a logical manner to provide a clear 
and coherent comprehension of the issue. In conclusion, this review work used a 
systematic technique to analyze the environmental consequences of Russia's war in 
Ukraine. Formulating research questions, conducting literature searches, screening 
sources, reviewing the findings, extracting data, and performing qualitative analysis 
were all part of the process. The narrative review structure was utilized to convey the 
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synthesis knowledge in a logical order, allowing for a thorough examination of the 
subject. Before the review began, the following research questions were formulated: 

1. How has the Ukraine-Russia conflict affected the Black Sea region's marine 
ecosystems, and what are the unique environmental effects of this lengthy 
war? 

2. To what extent has military activity in the Black Sea region, including armed 
engagements and naval operations, had an impact on the environment and 
violated international law? 


Description of the Black Sea Region 


The Black Sea is a virtually enclosed and zonally extended basin with a zonal 
dimension of around 1,200 km and meridional dimensions ranging from 500 km on 
the western side to 250 km on the eastern side. With a surface area of 423,000 km’, it 
is roughly one-fifth the size of the Mediterranean. Through the Turkish Straits System, 
it has limited connection with the Aegean Sea. The Black Sea receives freshwater 
inflows from all across the basin, but the major ones (the Danube, the Dniestr, and the 
Dniestr) discharge into the basin's northwestern coastal waters (UN Environment, 
2017). The Black Sea, which is connected to the Mediterranean Sea through Istanbul, 
Canakkale (Turk Straits), and Gibraltar straits and to the Sea of Azov in the northeast 
through the Kerch Strait, is the ocean that is the remotest from the rest of the world. Its 
surface area to catchment area ratio is more than 6. This makes the Black Sea 
extremely susceptible to pressure from land-based human activities, and both the 
coastal and non-coastal conditions of its basin have an equal impact on the health of 
the Black Sea. 


The Black Sea region, which is comprised of the landmass and waters from the 
Balkans to the Caucasus and from the steppes of Ukraine and Russia to Anatolia, is 
once more directly in the focus of European policymakers. NATO and the European 
Union (EU) now share a western border with the Black Sea. Its southern border is 
shared with NATO member and EU candidate Turkey. On its north and east sides, it is 
surrounded by Council of Europe members and two potential NATO members 
(Borou, 2009). 


The Black Sea has a surface area of 4:2105 km2 and maximum and average depths of 
2200 and 1240 meters, respectively. Anoxic water makes up 90% of its total mass. 
Thus, it contains the world’s largest anoxic water mass (Bakan and Biiyiikgiingor, 
2000). The Black Sea is a one-of-a-kind maritime ecosystem with exceptional 
biodiversity and ecological significance. Its various habitats, which include coastal 
areas, shallow shelves, and deep basins, sustain a rich diversity of animals. The sea is 
home to nearly 2,000 plant and animal species, including many rare and endangered 
species. The Black Sea's diverse biodiversity adds to its ecological resilience and 
stability. It is essential for the general health and balance of the region's ecosystems. 
Furthermore, the Black Sea serves as a major breeding and feeding habitat for many 
migratory species, including dolphins, whales, and seabirds. The conservation and 
preservation of the Black Sea's biodiversity is critical not only for the long-term 
viability of its ecosystems, but also for the overall well-being of the neighboring 
countries and the globe. 
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Figure 1: Location of the Study Area (Adapted from Cherkez, Dragomyretska and 
Gorokhovich, 2006) 


Military Activities surrounding Ukraine-Russia War 


The Ukraine-Russia conflict has seen major military activity on both sides, with far- 
reaching consequences for the area. Ukrainian military have been engaged in 
defensive operations to maintain their territorial integrity and sovereignty since the 
beginning of the conflict. These actions have included increasing border security, 
mounting counteroffensives, and reinforcing critical strategic sites. In response, 
Russia has committed significant military assets, including infantry personnel, 
artillery, and air power, to back their rebel proxies in eastern Ukraine. This has 
resulted in heavy conflict marked by artillery shelling, tank fights, and aerial 
bombardment. The military activities in the Ukraine-Russia war have had terrible 
consequences, resulting in the loss of life, the displacement of civilians, and severe 
damage to infrastructure. The situation remains dangerous, and efforts to find a 
peaceful settlement to the conflict continue. 


A wide range of land and sea-based military activities have endangered Ukraine's 
marine ecosystems, while the fighting has directly impacted fragile and 
environmentally vulnerable coastal habitats (CEOBS, 2023). Coastal wetland 
ecosystems cover broad areas and connect the vast catchment area to the Black Sea. 
Wetlands are extremely productive ecosystems and have traits that are determined by 
the water regime. Because of the steady inflow of water and alternating dry and wet 
times, they maintain a unique diversity of flora and fauna. The most common types of 
wetlands in the Black Sea region include lagoons, estuaries, and deltas. 


Water is a basic and precious resource for all life on Earth. As a result, it plays a 
critical role in achieving the Sustainable Development Goals by ensuring societal and 
environmental well-being (UN-Water Technical Advisory Unit, 2016). At the same 
time, during violent conflicts, freshwater as a resource (Francis, 2011) and related 
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water infrastructure (Mason, 2022) are among the most vulnerable sectors. This has 
heightened interest in the function of water as a source of conflict (Gleick, 2019) as 
well as the consequences of armed wars on water and water systems (Schillinger et 
al., 2020; Khilchevskyi and Mezentsev, 2021). 


Chemical and acoustic pollution, physical damage to habitats, and a reduction in 
conservation activities are the principal effects of the armed conflict on coastal and 
marine ecosystems. Environmental monitoring and control of the Black and Azov seas 
have also been hampered by the fighting. Chemical contamination in the coastal and 
marine environment can be caused by damaged industry and settlements. Ecodozor 
data show that reported damage and disruption to coastal villages has increased as the 
conflict has progressed, whereas recorded events affecting heavy industry in coastal 
locales have decreased over the same time period. 


Timeline of the Conflict 


Since its commencement, the conflict between Ukraine and Russia has gone through 
several stages. The dispute may be traced back to February 2014 when Russia 
annexed Crimea, causing tensions between the two countries. Pro-Russian rebels in 
eastern Ukraine declared independence in April 2014, sparking fighting with 
Ukrainian soldiers. Contending intensified in 2014 and 2015, with both sides 
contending for control of key cities such as Donetsk and Luhansk. The Minsk 
Protocol, a ceasefire deal agreed in February 2015, was repeatedly broken, resulting in 
the restart of hostilities. The battle raged on, with sporadic clashes and occasional 
escalation. A prisoner swap and disengagement deal was signed in 2019, indicating 
some movement toward a peaceful resolution. However, tensions persisted and 
ceasefire violations continued. When Russia launched a large-scale invasion of 
Ukraine in 2022, the conflict entered a new phase, resulting in a significant escalation 
of hostilities. The timeline of the conflict emphasizes the conflict's multifaceted and 
lengthy nature, with occasional periods of relative peace followed by periods of high 
violence and instability. 


The military confrontation between Ukraine and Russia, as defined by the 
International Committee of the Red Cross ICRC, 2008) which began on February 24, 
2022, is a remarkable case in terms of its environmental impact (Pereira et al., 2022; 
Zheleznyak et al., 2022; Rawtani et al., 2022). The effects of Russia's military actions 
on coastal ecosystems are already visible in several nature reserves on the Crimean 
Peninsula, which has been occupied since 2014. The state of Opuk Nature Reserve, 
which has practically been transformed into a military training area, is particularly 
revealing. During Russian military drills, bombing, military equipment movements, 
the detonation of sonic bombs in the water, and troop landings have all affected local 
coastal, steppe, and estuary environments (UWEC Work Group, 2023). 


Types of Military Activities 

The Russia-Ukraine conflict, which erupted in 2014, has resulted in at least two gray 
zones: the Black Sea and Eastern Ukraine. The gray zone in the Black Sea included 
the coastal seas of illegally occupied Crimea and its respective exclusive economic 


zone (EEZ) (Kormych and Malyarenko, 2022). Initially, the term ‘gray zone’ was 
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applied to a specific kind of maritime conflicts; specifically, methods originating from 
territorial disputes in the Asia-Pacific area in the late 2000s under challenge from 
coastal States (Holmes and Yoshihara, 2017). Various forms of military activities have 
been observed in the Ukraine-Russia war, reflecting the conflict's multifaceted nature. 
Military equipment movements and fortress construction not only cause physical 
destruction of soil and plants, but they can also endanger coastal marine habitats. 
Biotopes in the swash and surf zones, which include unique biodiversity among the 
sand and shells, may also be harmed as a result of coastal minelaying, explosions, and 
sand mining from beaches for use in fortifications. Conventional warfare is a common 
sort of military activity that involves the use of conventional weaponry such as tanks, 
artillery, and infantry in direct combat operations. Several attacks by Ukrainian armed 
TB2 drones caused damage, but many of these valued weapons were also shot down. 
The Russian forces on the islet, which are well armed, are becoming capable of 
repelling attacks. Battles over control of significant areas, cities, and strategic places 
are included. Another important factor is asymmetric warfare, in which pro-Russian 
separatist groups, backed by Russia, have used guerrilla tactics such as ambushes, hit- 
and-run attacks, and insurgency operations. Aerial operations have also played an 
important role, with both sides carrying out airstrikes, deploying combat helicopters, 
and engaging in air-to-air combat. The planned introduction of offensive systems such 
as long-range artillery and S-400 air defence units would allow Russia to dominate the 
airspace over Ukraine's south as well as the Black Sea's northwestern region. 


Scale and Intensity of Operations 


The scale and intensity of military actions in the Ukraine-Russia war have been 
enormous, with far-reaching regional implications. Ukraine and Russia have both 
deployed major military assets, including as troops, armored vehicles, artillery, and 
aircraft, demonstrating the gravity of the confrontation. These operations have 
spanned multiple fronts, particularly in eastern Ukraine, where fierce clashes for 
crucial territory have raged. The presence of international entities adds to the scope of 
the conflict, with Western countries supporting Ukraine and Russia supporting 
separatist troops. The deployment of heavy armament, such as missiles, bombs, and 
rockets, reflects the intensity of military operations, resulting in widespread 
destruction, casualties, and civilian displacement. The conflict has also seen 
significant urban combat, with cities and towns turning into battlegrounds, resulting in 
massive collateral damage. The magnitude and intensity of military operations in the 
Ukraine-Russia conflict emphasize the gravity of the situation and the critical 
necessity for diplomatic measures to bring about a peaceful end and alleviate the 
humanitarian disaster. Although current military technology allows for the precise 
destruction of targeted items, environmental damage to industrial targets is not usually 
local, and many of the attacks have been widespread rather than precise. In highly 
industrialized Ukraine (Lishchynskyy, 2016) concentrating on urban and industrial 
infrastructure there are unavoidably wide-ranging and severe environmental 
implications (Shumilova et al., 2016) 


Port infrastructures along the Black Sea and Azov Sea coasts at Mykolayiv, Odessa, 
and Mariupol were brutally bombed. Other implications on water resources, such as 
the damage to regional biodiversity, can only be estimated at this time. It has been 
stated that 14 Ramsar wetland habitats encompassing 400,000 hectares along the 
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Dnieper River's lower reaches are under threat (Cundy, 2022). . Catchments traverse 
political boundaries, and toxins released into the environment as a result of violent 
wars can spread beyond borders. Ninety-eight percent of Ukrainian river catchment 
area flows to the Black Sea and Azov Sea, with the remaining 2% flowing to the 
Baltic Sea. Fire also affected the territories of many protected sites. Since the 
beginning of 2022, the total surface area of fires in Ukrainian forests has climbed a 
hundredfold (compared to the same period the previous year). Many reserves in 
Mykolaiv and Kherson regions have been impacted by these fires, including 
Biloberezhya Svyatoslava National Nature Park, Kinburn Split Regional Park, Black 
Sea Biosphere Reserve, and Lower Dnipro National Nature Park. Kinburn Spit Park, 
located on the Black Sea coast and home to rare coastal habitats, burned down in May 
2022 (UNEC Work Group, 2023b). 


Environmental Impact and Violations of International Laws 


The prolonged conflict between Ukraine and Russia has wreaked havoc on the 
ecology in the impacted areas. The destruction of essential infrastructure, such as 
power plants and factories, has resulted in the discharge of toxic substances and 
pollutants into the environment, endangering ecosystems and endangering human 
health. The current Russia-Ukraine conflict is Europe's most visible conflict since 
World War II, with geopolitical, economic, infrastructure, and health repercussions 
(Rawtani et al., 2022). Water resources, such as rivers and groundwater, have been 
contaminated as a result of damage to water treatment facilities and industrial sites 
(WWF, 2023). Furthermore, the violence has resulted in the destruction and 
fragmentation of natural areas, negatively harming biodiversity and ecosystems. The 
displacements of communities, as well as the existence of landmines and explosive 
munitions, increase the region's environmental difficulties. Environmental assessments 
and mitigation efforts have been hampered by ongoing hostilities and limited access to 
affected areas. 


Hostilities have an impact on underwater marine environments as well. Sunken ships 
and missiles, anchor usage, and ammunition blasts can all harm underwater habitat. 
Because benthic sea grass or algal populations have the highest biological variety, 
damage to them may be a deciding factor for the entire ecosystem. While the remnants 
of wrecked ships can be used to build new habitats on artificial "reefs" colonized by 
aquatic creatures, the damage caused by long-term pollution outweighs any possible 
benefits (UWEC Work Group, 2023b) 


The current Russia-Ukraine conflict has had serious political, economic, and 
environmental consequences. As previously stated, the destruction of critical 
infrastructure, such as power plants and factories resulting in the discharge of toxic 
substances and pollutants into the environment, and also endangering of ecosystems 
and endangering of human health clearly contradicts the ideals outlined in the 
Stockholm Declaration of 1972' and the World Charter for Nature’. Although war is 
not specifically mentioned in the Stockholm Declaration of the United Nations 
Conference on the Human Environment from 1972, it does have consequences for 


' https://wedocs.unep.org/bitstream/handle/20.500.11822/29567/ELGP 1 StockD.pdf 
* https://digitallibrary.un.org/record/39295?In=en 
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how the environment is protected during hostilities. Reiterating a fundamental rule of 
international law, Principle 21° demands that countries refrain from endangering the 
environments of other countries. This rule applies in both peace and war. 


States are required by Principle 7* to take all reasonable measures to prevent marine 
pollution from pollutants that endanger human health, living resources, marine life, and 
other legal uses of the sea. This Principle emphasizes a dedication to safeguard the 
marine environment in both peace and conflict. In addition, Principle 22° requires 
nations to create cooperative procedures to compensate those harmed by activities 
within one state that have an impact on places outside of it. This includes harm to the 
ocean ecosystem brought on by armed warfare. Principle 24° promotes international 
collaboration to prevent, reduce, and eliminate negative environmental effects caused by 
international circumstances, especially those brought on by armed conflict. The 
protection of the environment, including the marine environment, from the effects of 
weapons of mass destruction, including nuclear weapons, is a last tenet of Principle 26’. 


The Stockholm Declaration offers a strong framework of Principles that may direct 
States in conserving the marine environment throughout both peace and conflict, 
although without expressly mentioning fighting. The Russia-Ukraine conflict, with its 
vast environmental destruction and degradation, exemplifies the critical necessity for 
international collaboration and commitment to the ideals outlined in global 
environmental treaties. The long-term ecological consequences of battle, particularly 
in biologically diverse and sensitive regions like as Ukraine and Russia, highlight the 
necessity of global mechanisms such as the Stockholm Declaration and the World 
Charter for Nature. 


The Ukraine-Russia conflict also serves as a reminder that the Principles enshrined in 
the Hague Conventions®, though over a century old, still bear relevance today. Their 
spirit, rooted in harm minimization, transcends direct human impacts. During the 
Russia-Ukraine conflict, Russian anti-ship missiles twice targeted an abandoned cargo 
tanker in the northern Black Sea, which had around 600 tons of diesel gasoline. The 
tanker, which was carrying thousands of barrels of fuel, was dubbed a "environmental 
time bomb" by Interfax-Ukraine News, stressing the possibility of oil spills during the 
fight (Lieber Institute, 2022). The Hague Conventions of 1899 and 1907 are regarded 
as seminal works of international law, laying the groundwork for the conduct of 
combat. While these accords did not specifically address maritime environmental 
protection, the spirit of their principles reflects a broader commitment: limiting harm 
during conflicts. Recent events in the Ukraine-Russia conflict highlight the importance 
of revisiting these concepts in light of marine environmental concerns. Article 22° of 
the Regulations Annexed to the Hague Convention of 1907 states “belligerents' ability 
to use weapons against their adversaries is limited. 


> https://legal.un.org/avl/ha/dunche/dunche.html 

* https://legal.un.org/avl/ha/dunche/dunche.html 

> https://legal.un.org/avl/ha/dunche/dunche.html 

° https://legal.un.org/avl/ha/dunche/dunche.html 
 https://legal.un.org/avl/ha/dunche/dunche.html 

* https://guide-humanitarian-law.org/content/article/3/the-hague-conventions-of-1899-and-1907/ 
* https://www.britannica.com/topic/law-of-war/Limits-on-the-methods-and-means-of-war 
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The Convention's guiding principle of minimizing unnecessary suffering and 
destruction is supported by the long-term impacts of oil spills on marine biodiversity 
and the deterioration of water quality. Despite the agreements’ main emphasis on 
human suffering, one may argue that severe ecological harm indirectly impacts human 
groups that depend on natural ecosystems. Article 23(g) of the 1907 Hague 
Convention IV embodies the idea of military necessity (Bouvier, 1992) by stating that 
one should not damage or capture the enemy's assets unless absolutely necessary for 
war reasons. This provision has significant environmental consequences because 
"enemy assets" can include protected areas, environmental and natural resources, 
providing them with implicit protection. 


Oil spills in the Black Sea as a result of the Russia-Ukraine conflict may violate 
UNCLOS's'” protective principles, indicating a breach of international duties toward 
marine conservation. The United Nations Convention on the Law of the Sea (UNCLOS) 
is a key global convention that addresses marine pollution. Section XII, in particular, 
emphasizes "Protection and Preservation of the Marine Environment," with Article 194 
requiring governments to prevent and decrease marine pollution and to coordinate their 
efforts in this regard. Dolphins were one of the Black Sea biota dwellers affected by its 
impact (Renolafitri and Yolandika, 2022). The Turkish Marine Research Foundation 
stated in February 2022 that the figure of 80 dolphin deaths was based on reports of 
complaints for mammals stuck on the beach since late February(Istanbul, 2022) 
According to local media, the majority of dolphins were discovered dead, leading 
Turkish Marine Research Foundation specialists to infer that dolphin deaths were caused 
by disrupted echolocation caused by polluted environments (Renolafitri and Yolandika, 
2022). According to sources, almost 3,000 dolphins were discovered dead with marks 
from water mines or bombs (Andreikovets, 2022). 


This terrible occurrence is linked to violations of the principles outlined in the 
Convention on Biological Diversity'' (CBD). The CBD, which was established at the 
Earth Summit in 1992 and is supported by 157 countries, serves as a bulwark against 
actions that cause severe biodiversity loss, especially those arising from warfare. The 
agreement emphasizes the need of protecting our planet's rich biological fabric and 
encouraging international cooperation in utilizing these resources for humanity's 
benefit while ensuring their preservation. In a preface to a book (Holdgate and 
Giovannini, 1994) co-published by the International Union for Conservation of Nature 
(IUCN) and the International Academy of the Environment in Geneva, the 
Biodiversity Convention is referred to as: 

“[...] simply an enabling document and treaty. It sets out what governments 
have agreed on regarding mutual support to national efforts to conserve the 
wealth of the planet, and collaboration to enable biological resources to be 
developed and used to the maximum possible benefit of people (Holdgate and 
Giovannini, 1994). Notably, the CBD is more than just a symbol. It explicitly 
specifies specific responsibilities for states. Article 3 specifically states that 
governments are responsible for ensuring that their military activities, both 
within their boundaries and in regions under their control, do not cause 
environmental harm, either locally or internationally. The heinous episodes in 


10 The United Nations Convention on the Law of the Sea, 
https://www.un.org/depts/los/convention_agreements/texts/unclos/unclos_e.pdf 
"" https://www.cbd.int/ 
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the Black Sea, as indicated by extensive dolphin deaths attributed to conflict- 
related activity, might be considered as a substantial violation of the CBD's 
ethos and instructions. The CBD's basic purpose — to prevent a significant 
reduction or loss of biodiversity —- appears to have been undermined in this 
case, underscoring the importance of adhering to international conventions even 
during times of conflict.” 


The Basel Convention”, ratified by 116 UN member States in 1989, demonstrates the 
international community's commitment to regulating cross-border hazardous waste 
flows and ensuring environmentally safe disposal. Within its folds is defined the term 
"Environmentally Sound Management," which is defined in Article 2(8) as the 
comprehensive steps required guaranteeing hazardous wastes are managed in order to 
protect both human health and the environment. The Convention indirectly fortifies 
maritime environments against negligent waste disposal at sea by encouraging 
appropriate garbage movement. However, as the current conflict in Ukraine unfolds, 
evidence reveals possible violations of the same principles outlined in the Basel 
Convention. The violent conflicts have shattered vital infrastructure, with several 
Ukrainian communities experiencing disruptions in wastewater treatment, resulting in 
considerable water pollution. Untreated wastewater poured into the Kakhovka 
Reservoir due to the shutdown of the treatment facility near Zaporizhzhia runs counter 
to the Convention's objectives. 


Multiple Ukrainian communities have been left without wastewater treatment as a 
result of the armed conflict, resulting in surface water pollution. Remote sensing 
pictures, for example, revealed that filthy wastewater was dumped into the Kakhovka 
Reservoir when the wastewater treatment plant near Zaporizhzhia discontinued 
operations (Shevchuk, Vyshnevskyi and Bilous, 2022). The United Nations estimated 
that by 20 April 2022, 6 million people in Ukraine were battling every day to get 
access to drinking water, with 1.4 million people reported to lack access to safe water 
in the country's east and another 4.6 million having only limited access (UNICEF, 
2022). For the first time, traces of oil products were detected in the area of the surface 
drinking water intake in the basin of the Siverkyi Donets River in June-July 2022, 
along with elevated concentrations of mercury, ammonium nitrogen, nitrites, 
polyaromatic carbons, heavy metals, and the insecticide cypermethrin in some rivers 
within the basin (State Agency of Water Resources of Ukraine, 2022). The dumping 
of polluted wastewater into the Kakhovka Reservoir, as well as the alarming 
contamination of water sources with oil products and other hazardous pollutants, not 
only endangers human health and livelihood, but can also be viewed as a violation of 
the Basel Convention's principles. Despite the fact that the Convention focuses 
primarily on waste transboundary mobility, the spirit of the document stresses the 
protection of the environment and human health from the hazards of hazardous waste. 
The enormous environmental deterioration in Ukraine during the armed conflict 
emphasizes the importance of adhering to and executing international environmental 
standards and conventions, particularly the Basel Convention, even during wartime. 
Ninety-eight percent of Ukrainian river catchment area flows to the Black Sea and 
Azov Sea, with the remaining 2% flowing to the Baltic Sea. Despite the fact that the 
international community has clearly acknowledged the risk of environmental 


'? https://www.basel. int/ 


Agqib Tahmid, Shahinoor Khanam, Md. Miraj Rashid, Fayeza Ibnat 24 


Grassroots Journal of Natural Resources, Vol.6, No.3 (December 2023), p. 15-31 | ISSN 2581-6853 | CODEN GJNRA9 
Doi: https://doi.org/10.33002/nr258 1 .6853.060302 Open Access 


degradation in the Donbass region of eastern Ukraine since 2014 (Hook and 
Marcantonio, 2022), the seaports of Ochakiv and Mykolaiv were frequently attacked. 
The Dniester Estuary Bridge was shelled five times and entirely destroyed, and intense 
fights were conducted on the land of the Azovstal facility in Mariupol, which is located 
immediately on the Azov coastline (UWEC Work Group, 2023a). Nobody knows how 
many mines were dropped, broken off, or carried into the Black Sea as a result of the 
battle. The extent of the damage to the marine ecosystem and species caused by the 
detonation of mines discovered in Turkey and Romania remains unknown. 


Razom, a non-profit Ukrainian-American human rights group that works to help 
Ukraine and raises the voices of Ukrainians, says, "The destruction of vital 
infrastructure along the Azov-Black Sea coast, such as oil depots and sewage 
treatment plants, can have devastating consequences, including oil spills and the 
release of toxic waste into the sea," explaining that this endangers marine life and the 
protected species that live there (Fowler, 2023). Water infrastructures, such as sewage 
treatment plants, as well as some facilities storing hazardous items such as solvents, 
ammonia, and plastics, have been severely damaged, according to the UN 
Environment Programme (UNEP) (Fowler, 2023). According to the Razom research, 
ammonia concentrations in Lviv water samples were 165 times higher and nitrate 
concentrations were 50 times higher than the permitted levels (Rawtani et al., 2022). 
Agriculture production has been significantly curtailed as a result of the armed 
conflict, resulting in worldwide food shortages, with the Middle East and Africa 
bearing the brunt of the burden (Rawtani et al., 2022) the water ways suffered a lot of 
environmental cost of war." 


The battle and occupation have caused or worsened damage and disruption to a variety 
of coastal and marine habitats, many of which are fragile or extremely vulnerable 
making the rare species endangered of being extinct. At least 14 Ramsar sites, which 
are valuable wetland habitats recognized under the Ramsar Convention on Wetlands, 
are under threat of destruction. The vast shallow marine lagoons and the largest island 
in the Black Sea in Karkinitska and Dzharylgatska bays, the Dnipro river delta, a 
haven for nature in a region known for its vast agricultural fields, and the bogs, 
meanders, and natural meadows of the Desna river floodplains in the Sumy region are 
among them.(Cundy, 2022). Wetlands and biosphere reserves in the Sea of Azov, 
Danube Delta, and Gulf of Odessa have the most vulnerable biodiversity. Water 
pollution and biodiversity loss have an influence on coastal and marine protected 
areas. For example, various coastline protected areas in the Azov Sea, Odessa, and the 
Danube Delta, which are vital habitats for migrating birds, are on the verge of being 
directly or indirectly impacted by this dispute (Pereira et al., 2022). The Cultural and 
Natural Heritage Convention’ states in Article 6 (3) that "Each member state of this 
Convention is committed to refraining from any intentional actions that could directly 
or indirectly harm the cultural and natural heritage, as outlined in Articles 1 and 2, 
located within the territory of other Convention member states." Therefore, any 
destruction of cultural or natural heritage during a war should be seen as a violation of 
this requirement. The Convention doesn't directly address marine ecosystems, but 
because they are a component of natural heritage, its principles can be applied to 
them. The primary goal of the Convention for the Protection of the World Cultural and 


'S hnttps://whc.unesco.org/en/convention/ 


Agqib Tahmid, Shahinoor Khanam, Md. Miraj Rashid, Fayeza Ibnat 25 


Grassroots Journal of Natural Resources, Vol.6, No.3 (December 2023), p.15-31 | ISSN 2581-6853 | CODEN GJNRA9 
Doi: https://doi.org/10.33002/nr258 1 .6853.060302 Open Access 


Natural Heritage is to safeguard important natural and cultural resources around the 
world. It places a duty on signatories to protect the natural and cultural assets found in 
other signatory states. 


Conclusion 


This review article on the effects of the armed conflict on Ukraine's water 
infrastructure and marine ecosystem reveals a range of long-term ramifications not 
only for local populations and ecosystems, but also for progress towards the global 
Sustainable Development Goals. The maritime environment must be safeguarded to 
mitigate the long-term ecological and human repercussions of war and conflict. It is 
recommended that national governments and nations worldwide collaborate in order 
to create "marine safe zones," which forbid military operations that would damage 
marine life or destabilize delicate aquatic balances, which are comparable to no-fly 
zones. Additionally, there should be improved monitoring systems that make use of 
satellite and maritime sensors to swiftly detect and tackle any environmental 
degradation. Finally, promoting discourse on the environmental effects of military 
operations can help decision-makers make more informed choices, ensuring that 
geopolitical goals do not take precedence over the shared responsibility of protecting 
our planet's marine resources. 


In conclusion, this study emphasizes the important environmental consequences of 
war actions on maritime ecosystems, especially in the Black Sea as demonstrated by 
the Ukraine-Russia conflict. The study emphasizes the importance of conducting 
mitigation and restoration activities, enhancing international legal frameworks, and 
encouraging joint initiatives to protect marine biodiversity during and after armed 
conflicts. 
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